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e/ chemtstry - Conforemoss .

cerd /1 Pub. M2y -34S

- Authors ¢ beryggin; B. V. Memb. Corresp. of Acad. of Sc. USSR
: Rl £ AL gt E

- Titie }  Study of coagulation and floscculation phencwmena

“Periodloal '3 Vest. AN SSSR Z; 66-70, Feb. 1955

 Abstract - iin acoount is-given ‘of meetings held et the Sheffield University, England
) ... -iSeptember 15-17, 1954), where iebates were conducted on problems con- -
- gernitig: the-study -of ‘coagulation-and- flucculation phencmend 4n chsmisiry,
“The conference was called by the Intsrnationsal Feraday Socziety and the
resolutions adopted st the meeting ere steted.

l  Institution 5 ..........

N ,.Submtted b eenees e S »
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DKRYAGIN, B.V.; VIASENKO, G.Ya,, kandidat khimicheskikh nauk
| Defemiiﬁihg the degree of dust pollution of air by continuous
microscopy. Bor'ba s sil, 2:223-229 '55. (MLRA 9:5)

1. Chlen-korrespondent Akademii nauk SSSR (for Deryagin) 2.
Institut fizicheskoy khimii Akademii nauk SSSR (for Vlaseuko)
(DpusT)
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“Research, 8, No. L, 70-4 (Feb., 1953 T "_—" -

. - . . A condensed ranstation of a Russlan paper

- O T AVesnik Akad. Nank SS8K, 7, 30 (1939)] desariding

BRI T the vrork done in fhat Lountry and u review of the ’y
S e - Swient views on the subject. The comnonly,
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. adhesion behaviout is staled to be ot quite righ,
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DENYA G, 3

USSR/Chemical Texhnolcgy - Chemical Products and Their Application. Photographic

'.Abst Journals
Author;
Institution:
Title:

Original
Periodical:

Abatract:

Card 1/3

Materials, I-19

Referat Zhur - Khimiya, No 19, 1956, 63023

Deryagin Levi, 5. M.

None

Problens of Rheology in Production of Light-Sensitive Materials

Izv. AN SSSR, Otd. Tekhn. n., 1955, No 9, 43-52

Presented is the derivation of a theoretical equation of the deposi-
tion of a layer of plastic-viscous liquid on a flexible support.

The equation determines the correlation between properties of the
liquid {(viscosity ( ), limiting shear stress (8), surface tension (o),
density (o), rate of travel of support (U) and angle of egress (&)

of eupporg from 1iquid) and amount of liquid (h) carried off by the
support. In the case of deposition of a photographic emulsion on a
celluloid base the equation is of the form:

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

USSR/ Chemical Technology - Chemical Products and Thei- Application. Phctographic

Materials, I-19

" Abst Journal: Referat Zhur - Knimiya, No 19, 1956, 63023

Abstracts

Card 2/3

2 ,
he = 0.9 (0y)2/3 x [i - 02305 e/ +

" cos 72| g)l/cal/b
4.58 € g A
{1 + cosa)ﬂ?@g):ile oclie
Presented are “Yhe results of experimental verification of the equa-~
tion, on casting of the photographic eniulsion, which show that by
means of this equation it is possible to calculate with sufficient
accuracy the thickness of the deposited emulsion layer. For measure-
ment of and © use was made of a caplllary viacosimeter by means of
whizh determination was made of the time of outflow of the 1lquid at
different excess of pressure, and m anc € were calculated according
to the equation of Shvedov Integrated for the instance of liquid out-
flow through & capillary. It is shown that this equation is applicable
to photographic emulsions of different concentration of gelatin. De-
termined were the effects of temperature and concentration of the so-
lutions, and also of surface active agents, on v and 8. There is
proposed and substantiated a formula of change in specific viscosity
of gelazin solution due to the action cof the above-stated factors.
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) USSR_/ Chemical Technology - Chemical Products and Their Application. Phetegraphic
. Materials, I-19

" Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 63023

Abstract:s It has been ascertained that under the action of nen-diftusing cam-
ponents of color development, which are surface active substances '
on change in the viscosity by 103 times the coefficient ap asymmetry
of gelatin molecule; calculated according to the viscosity equation
of Einstein and Simch, increases fram 19 to 38. With the above
stated increase of n the magnitude of & changes very alightly.
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DERYAGIE, B.V. (g.Moskva)»
—— e ISR 4

Electrical theory of film adhesion. I'iz.v shkole 15 noel:
19-23 Ja~F'55. (MLBA 8:2)

1. Chlen-korrespondent Akademii nauk HSSR,
(Adhesion)
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DERYAGIN, B.V,.
VRO BAT S
Discussion on coagulation and floceulation organized by the Faraday

Society at Sheffield, Sept. 15-17, 1954, K .

(Shefrield, England--Colloids—~—Congresses)
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[ "\ Now Method of Detetwninkig the Grain-Size anl (ipecifio

: Gsm:oo of Powders a3 Used hs'W. JE; ¥,'

’_______H I)cr% J. N. Zakhavaeva, "and 3. V. lelacy {: :
: - B ,:itw. TO5E, 25, (5h BE1-858)—In Russuin). Tho
; method and appavatue ara similsr to those devedoped hy

D. tor sppn. ta phys. chemistry,  Air at low prossuid ju filtered
through tho powder. and thio reriptance o ita flow is mumeured,
Obriously, the finer the powder tho greater the redntance.
Provided that the pressure of it is'low enongh for irteructions

P meae

between air mol. to be<f intersctions between aif ol. and
pawdor pacticies (i.e. tho moloaular mean freo path 3 porticle
spucing), it is poesible to culoulate accurntely the sy, surface

" arvia of the powder, Full serodynamic theory and deacription

of 1D.'s apparstus ro given. As o test, results on powders

of Cu (8-10 ), ¥e (=12 ), sxxd Al (60-600 yj am tomparcd

with microscopie tn. \iood agreement is obtained \
* for Cu ard Fe. Agreorannt for the Al powders is tadl, 85 thoy

. ware in the form of spirsl-shaped shavings; the nicroscope

\ mensurcd the oversil dimeasiona. while the phyulco-chem.

T ehod took account of the spaces in the middlo of the

_ apirals.~-A. ¥, B. ~ g

X
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DERVACE N, 7 V. z
Category : USSR/Atomic and Molecular Physics - Gases D-7

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 926

Author : Deryagin, B.V., Zorin, Z.M.
Title T Tnvestigation of Surface Condensation and Adsorption of Vapors Near Saturation
Using the Optical Mkcropolarization Method. I.

Orig Pub : Zh. fi_z. xhimii, 1955, 29, No 6, 1010-1019
Abstract : Description of a new method for investigating the adsorption on an optically
polished surface of glass, based on measuring the changes in the parameters

of the elliptic polarization of light reflected at an oblique angle. The
glass surface vas cleaned by glow discharge prior to the experiment.

Card : 1/1

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

 DERYACIN,

“ USSR/ Chemistry - Physical chemistry
Gl Pub, 147 - 3/21 |
Aunthors 3 Deryagin, B. V., and Zorin, Z, M,

see 3R B L

Y R B S I P

e e

Title t Study of surface condensation and adsorption of vapors close to saturation
point by means of an optical micropolarization method, Part 2

‘Perdodical 3 Zhur. fiz. khim, 29/10, 1755-1770, Oct 1955

Abgtract t An optical measurement of vapor adsorption on a smooth glass surface showed
) that the steep rise in the isothermal adsorption curve begins at certain
relative pressures, The thickness of the adsorption vapor layer of polar
substances was found to be apprcximately exponentially dependent upon the
vapor pressure, The adsorption isotherm for nonpolar substances showed a

steep rise at relative pressures of about 0.98 and approached the saturation

. ordinate asymptotically. It is shown that the adsorption vapor layer
Zapsbken @ of noanpolar substances cannot be considered as a separate phase differing

' from volumetric and the reasons for it are explained, Twelve references:
Submitted :: 8 USSR, 1 Eng., 2 USA and 1 French (1927-1955). Graphs; illustrations. .

4 . Jenn Sol USSR, Fwst Phys Chen. MNoscow
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U5SR/Prysics = Hydromechenics
caxd 171 Pub. 22 - &/50
Nerpin, Se Ves and Deryagin, B. ¥., Member=-correspe of the Aced. of Scs.
LT v &

s of 1iquid along & solid

JAuthors ]
of the USER
T flov and stebility of thin layer v
liquid) a8 & special phase

" Title 1 The Yipetice ©

pase taking into account & golvate ilm (of the
DOK. AN S5SR 100/1. 17-20, Jan. 1» 1_-,9.'25 |
and stability of thin layers of 8 1iquid :

se 18 presented. The ansalysis is made from the polint of
thin layers of & liquid a8 £ilms of the .latter

periodical

Abstract ] enslysis of flow

A mathema.tical

along & aolid ba

" yiew of the consideration of
is n special phase (a part of this 1iquid that 108t its

a concept makes the enalysis easier. Results of the snalysie cen bve ap
to the solutions of such problems 8& »the movement of moisture in the

ground,* etc. Six referencest USSR (1937-1945) - Graphs .

Scs. of the USSR, Institute of Physicel (hemistry end the

Institutions Acad. of
ute of Water Trensportation Engineers

Leningrad Instit

Submitted 3
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' Deayeow, BV,

1J5SR/Chemistry - Physical Chemistry
Bard 33 Pub, 22 - #5/51

thinning wetiing layers during the blow-off process

periodical 1 Dok, AN SGSR 101/2, 289-292, Mar 11, 1955

somebimes after its blow-coff.

BN  Trbibubion ¢ viscosity of the adjoining liquid layers hecause 0

@Autho'ra ' Deryagin, B. V., Memb. Cerresp. of Acad. of Sc. USSH. , and Karasev,

‘Resulta show that a s0lid btody is capable of causing a change in the
£ the change in the

“oriertation of the solvent molecules, Nine referencess T USSR and 2
susmibbed ¢ Englich (1934-1954), Craphss; dratdnge oo T

TLwst. Phys. Chem, Aoad Seo USSE

CIA-RDP86-00513R00031022

V. V.

o Title ¢+ Boundary viscosity of organic substances studied by the kinetics of the

B Abstract ‘4 A chunge 1.5 described in the method of blow-off which was found suitable
for Less stable layers during the blow of f of a specific part of the wetting
layer. The tpLlow-of £ method introduced for measuring the viscosity of
liquid layers bordering with the surface of a solid body is based on the
determination of the apsreximate wetting boundary of the laysr obtained

‘-—_
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4770 vse of trossed filsments & the vtedy of Solvatizg s
their cohosion in liguid meodin, and the e
.modelling of tniloidn'l proe; N iti

. 3 .

' esces, ) ‘ :\!gkilglm o e

. —— ami in. D‘v ly 4 s 4"\'3:[1. j\’lz A ,‘”U(J/ 2’
§3?k_ 108, 76 the o rostec-flament mehedd

: (C.4.29, 1306%Y was used in the study of Polymiers by coar.

.
. ing LIS, with thin ane Seoth polymer filmy, ;
P The film thickuess was wore than 14, .y, muel targer thag = C,GID £ ﬁé
N Q the mal. attractlon radiug, and the adhenion was nmffected

2 by quurts, tht only by the film Waterial, A ol of pro. ’ oy
%oy ) ducing Slms of uniform thicknesy jy deserlbed.  The solva. -
v tion of hydrated cellulose, ethyleellulaye, acctylccllulnsc,‘
- nltrocellulose, and benzylcellulpse wasstudied. The results -
indicate the method 1o bo Suitable fu midelling the inter-
" action bstween the collvidal or dispersed particles and g .
variety of edia. !

A\, M, Sternberg {%
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] and Af. X
> Xrivoi Rog). y /1kad. Nauk S.5. 8 K. h

105, 1229;42(1955).—%&&:“ of stable space Supersatn,

© with water vapars {similar to conditions in a Wilson cloud
clamber) were studied between maolst urfaces at const. and
unequal temps, The Supersatn. can be varied within wide .
limits by changing the temps. of the surfaces. The super- g
siita. and condensation can be the basis of the construction

" of highly efective condensation filters for air purification by

imination of sq! ic particles; such air filiers were

deveioped to prevent 'sificosis, Dust tlimination attained

| 90-99.99%.  Each dust particle is increased in wt, thou-—
sands of times in condensation filters developed in- Krivoi
Rog.  With the surfaces spaced 5 cm. sipart, a channel 200
cnt, long and o velocity of 5 m. vec., the temfa. of the cold

; und the warm surfnces ut 15 50°, reup., a log with drop- :

" lets of 5 u vras obtained, Small and" medium-size condensa-
tion filters for 1, 2, and more ct.m./min. throughout were -
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DERYAGIN, Boris .Xladimirovich; KIPNIS, S.Ye., redaktor; FURMAN, G.V.,
T telhnicheskly redaktor

[The nature of molecular forces and their significance in science
and practice] Priroda molekuliarnykh sil { ikh snachenie v nauke {
parktike., Moskva, Izd-vo "Znanie,® 1956, 39 p. (Vsesoiuznos obshche~
stvo po rasprostraneniiu politicheskikh { nauchnykh tnanii. Ser. 3,

n0.35) (MLRA 9:10)

1. Chlen-korrespondent Akademii nauk SSSR (for Deryagin)
(Molecules)
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DERYAGIN, B. V, fpan . Wb AL USSR

npresent Status of the Theory of the Stability of Lyophoble Suspensions and
Sols" (Sovremennoye sostoyaniye teorii ustoychivosti liofobnykh suspenziy 1 zoley)

from the book Trudy of the Third All-Union Confsrence on Colloid Chemistry,
pp.225-249, Iz, AN SOR, Moscow, 1950

(Report given at above Conference, Minsk, 21-4 Dec 53)

Author: Institute of Physical Chemistry AS USSR,
Laboratory of Surface Phenomena (Lab. poverkhnostnykh yavieniy)
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|

DFRYAGIN, B. V.; MOSKVITIN, N, I.; FUTRAN, M, F.
—

"Study of the Adhesion of Surfaces in Liquid Media by the Method of Interlacing
Threads with a view to the Modeling of the Interaction of the Colloid Particles
and the Character of their Surface Solvation (Izucheniye slipaniya poverkhnostey
b zhidkikh sredekh metodom slareshchennykh nitey s tsel'yu modelirovaniya
bzaimodeystviya kolloidnykh chastits i kharakteristiki ikh poverkhnostnoy
sol'vatatsii) from the book Trudy of the Thttd All—Union Conference on Co}}gid
Chemistry, pp. 285-300, I!‘EN'SSSR‘“HBECOW, 1956

(Report given at above Conference, Minsk, 21-4 Dec 53)

Deryagin: Corr, Mbr, AS USSR

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

PERYAC /A B V

Sategory: USSR

Abs Jour: RZh--kh, No 3, 1957, 7705

futhor 1
Inst Deryagin, B. V., Karasev, V. V., and Sorin, 2. M.
I'itle : Interfaces as Special States of Aggregation of Liquids

& 2 a ’ 1 )

Abstract: See RZhkhim, 1954, 30393, 1955, 13704,

Card :1/1 9
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DERYAGIN, B, V. and ABRIK0SOVA, I. I.

"Direct measurements of X the moleoular attraction between solid bodiss!
in a vacuum.” Boviet Phys. "Doxlady" 1, 280-k, 1956,
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; VOLAROVIGH, nysice. Bt;f 1gika

mmmmf B.V. IRA 9:9)

L T Jazareyv,
e Petr PO‘IOViCh
1 no-3=193;2‘§;v‘ Sg'xm PETROVICH, 1876-1942)

founder of gussian biop

]
(B10PHYS1CS)
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DERYAGIN, B.V.s 1EVI, S.K.
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ipstitut.
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3o Vessoyurnyy ™ (Photographic emlsions)
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. ORI LECESTS 3 =
%&SSR/Chemistry of High Molecwlar Sitbstainces. F
Abs Jour : Referat. Zhurnal Khimiya, No 6, 1957, 19h423.
Author . B.V. Deryagin, S.K. Zherebkov. A.M. Medvedeva.

Inet ’M
Title . Concerning the art of Diffusion of Polymer Chains

in the Mechanism cf Adhesion and Autohesion (Sticking
Together) of Rubbers.

orig Pub : Kollod. zh., 1956, 18, No L, hob-bl2.

Abstract « With a view to study the influence of relaxation or
diffusion processcs On autohesion, the autohesion of

HK and SKB was investigated, using tne method of
crossed quartz threads covered with rubber films
(Kolloid. zh., 1950, 12, 431; RzhKhim, 1950, 32140).
It was shown that the energy of autohesion sharply
increased in case of films from O to 0.1 mand above
0.5  thick, which was connected with the increase of
van der Waal's forces in the first case. and with the
{acili-tation of formation of platforms at easily de-

card 1/3 -12-
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L 4

-~

:
USSR/Chemistry of High Molecular Substances. F

Aus Jour ¢ Referat. Zhurnal Khimiya, No 6. 1957, 19k23.

vormed thick films in the second casz. 1In the thick-
ness interval from 0.1 to  0.0m, the autohesion
anergy did not depend cn the film thickness. The in-
crease oi the contact duration increased the autchesion
energy only if the film thickuess was > 0.54 from
which it followed that the diffusion processes daid
not play any part in the autohesion of thin films.
During the study of the correlation of the combinnbil-
ity of vearious rubbers and their adhesion one to an-
other and autohesion, the measurement of the shear-
ing strength of rubber adhesion was carried out and
it was shown that in casc of butyl rubber, the dif-
fusion processes did not play u great part and that
its adheslon strength was determined by the are: of
the true contsct depending on the mechanical proper-
ties and by the influence of forces coannected with the
double electrical layer, which played an essentizal
port at the meusurement of' the work of tearing by the
method of extoliation. In case of NK, B5KS-30; SKs-26,

- xoAla -13-
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Abs Jour : Referat. Zhurnal Khimiya No 6, 1957, 1gh23.

SKB and nairite. the diffusion processes play an im-
rortant pirt, which is confirmed Ly the correspondence
cf the aghesion magnitude to the ccmbinability or
rubbers, and it is most reliable to churacterize the
superficial combinability of rubbers by the simili-
tude of their polarity. At this occosion, Tip / Ty

> 1 in case of the sume polarity, and o / Ty, <;i
in case of different polurity, where 7)1 and 95 ore
the measured shearing recistance of identical und dif-
ferent rubbers respectively.
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+ SUBJECT UssR / PHYSICS carp 1/ 2 PA - 1260
. AUTHOR DERJAGIN, B.V., PROCHOROV, P.S., BATOVA, G.a., LEONOYV, L.F.
TITLE The Diffusion Hygrometer.

PERIODICAL  Zurn. techu. fis, 26, fasc. 4 887894 (1956)
publ. 4 / 1956 reviewed 9 / 1956

The &iffusion hygrometers degoribed here are basaed upon the fact that in the
chamber of the device containing a dry and & humid substance (and which 18
separated from the material to be investigated by & porous wall) under- or
overpressure 1s produced while the diffusion current is steady. Here 4 vari-
eties of these hygrometers are described each of whioh may have its own par-
ticular sphere of action. The two chamber hygrcemeter consists of two chambers
which are separated from the surrounding atmosphere by uniform porous gseparat-
ing walls (of coal or mipor). Construction and mods of operation of the de-
vice are described. Using the two shamber hygrometer is complicated by the
necessary determination of the apparatus constant X, the necessity of knowing
atmospheric pressure, the diffusion coefficient, and air humidity.

Tpe three chamber hygrometer: In order to make the apparatus constant of the
hygrometer independent of temperature and pressure, PROCHOROV and DERJAGIN
suggested a three chambeT hygrometer. The first chamber is dry, the second
and third are ugad for compensation. Construction and operation of the appa~
ratus are discussed. By means of this hygrometer jt is possible to determine
humidity independent of temperature end atmospheric pressure, above all

also in the case of negative temperature. Next, hygrometers with assumed
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gensitivity sand slight inertia are described. In order to reduce inertia and
at the same time to increase sensitivity, the manometer travels are strength-
ened by negative pack-coupling. The four chamber hygrometerl consists of 2
parts: of a two chamber hygrometer with a dry chamber, and of a device con-
taining a dry and a humid matter and a porous wall, Humidity was measured by
determining the ratio (decrease of pressure between dry and humid chanter /
decrease of pressure measured by the iwo chamber hygrometer with dry material).
Conclusiona: Tne above described types of diffusion hygrometers offer scme
advantage against devices hitherto in use for measuring air humidity; they
may be constructed so as to have different degrees of sensitivity and inertia.
piffusion hygrometers have a linear scale and make it possible to measure
humidity within a wide range of temperature, also below 0° C.

INSTITUTION: Institute for Physical Chemistry, Moscov.
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Pheory of solids sliding vit 6:1320-1342 Je '56.
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1.Moskovekly atankoinstrusental'nyy institut imeni 1.V.Stalina 1
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DERYAG-IN, B.V. o
SUBJECT ussr / PHYSICS carp 1 / 2 pPi - 1405
- AUTHOR DERJAGIN,B.V., ABRIKOSOVA,I.I.
TITLE Direct Measuring of the Molecular Atsraction of Solids. 1.

Problems and Methods connected with the Measuring of Forces in
the Case of Negative Back-Coupling.

PERIODICAL Jurn.eksp.i teor-fis, 30, fasc.b, 993-1006 (1956)

Issued: 8 / 1956 reviewed: 10 / 1956

The aim of this work is the direct measuring of this attraction as &8 function of
the separating space and the application of the rTesults obtained for the purpose
of checking the corresponding theories as well as to the problen of the coagula-
tion of aerosols and colloids. Further, the problem of molecular forces with Te-
spect to macroobjects is investigated.

At first the existing theories concerningﬁmolecular forces between macro- and
microobjects are discussed and oriticized. The theories concerned are those de-
veloped by LONDOKR, CASIMIR, POLDER, DE BOER, HAMAKER, and above all by LIFSIC
According to the theory developed bty LIPSI interaction of bodies 18 caused by
the electromagnetic field which always exists in all absorbing bodies, and this
fielé does not even vanish at absolute zero. The latter theory is guited for any
kind of body and any temperature, put more accurate computations are impossidle
owing to the 1ack of the necessary optical characteristics.

Every direct measuring method is reduced to tne measuring of two quantities: the
force of interaction between the approximated objects and the distance between
them. The objects measured were glass and quartz glass; one of the gamples was
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plane, the other had the shape of a spherical lens. Measuring was carried out in
air and inglvacuum, but measuring in a vacuum is of greater accuracy. The vacuum

used correaponded to an air pressure of from 1.10'1 mm torr to several mm torr.
The scales used should have a high directing moment and should nevertheless be
very sensitive. This difficulty may be overcome by a method which resembles ne-
gative back-coupling. The ghifting of the scale balance from the state of equi-
librium generates an eleciric current. The latter causes electromagnetic re-
action which forces the balance scale back into the state of equilibrium. Next,
the scheme and the working principle of the device, above all of the scales and
of the photoelectric transmitter, are described in detail on the basis of
drawings. Molecular attraction is, owing to back-coupling, automatically put
equal %o the moment which acts upon the frame in the magnetic field and is pro-
portional to amperage. By measuring amperage it is possible to determine the re-
quired force of molecular attraction.

There fTollows a discussion of the following i+ ~: Regulation of distance,
self-oscillations, constructional shape of the measuring device, and gauging of
the scales.

INSTITUTION: Institute for Physical Chemistry of the Academy of Science in the
USSR.
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Abs Jour
Author
Title

Orig Pub

Abatract

Card

: Ref Zhur - Fizika, No 4, 1957, 8957

: Abrikosova, I.I., Deryagi .
. Direct Measurement of FMolecular Attraction of Solid Bodies.

II. Method for Measuring the Gap. Results of Experiments.

: 2h. eksperim. i teor. fiziki, 1956, 31, Ne 1, 3-13

: Results are presented of measurements of molecular attrac-

tion for fuzed quartz for distances from 0.08 to 1 micron.
The data are in good agreement with calculations using the
Pormula of the theory of E.M. Lifshitz (Ref.Zhur. Fiz. 1956,
16311), which deals with the case of separations which are
much greater than the wave lengths of the fundamental. ultra-
violet absorption bands, which contain undetermined empirical
constants. The agreement obtained substantiates both Lif-
shitz theory and the electromagnetic nature of the nolecular
forces, which was already suggested by P.N. Lebedev in 189h.
It is noted that the results of measurements of Overbeck and
Spﬁrnaay exceed the theoretical value by almost a factor of
10*, apparently owing to the electrostatic effects vhich have
not been eliminated.

: 11
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Motion of aerosol particles in a diffusion field. Dakl.AN SSSR
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1,Chlen-korrespondent AN SBSR (for Deryagin).2.Institut £i
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' SUBJECT USSR / PEYSICS cARD 1 /2 PA - 1386
AUTHOR DERJAGIN, B.V., ABRIKOSOVA, I.I.
. TITLE Direct Measuring of the Molecular Attraction among Solids in

the Vacuum.
PERIODICAL  Dokl.Akad.Nauk, 108, fasc.2, 214-217 (1956)
1ssued: T/ 1956  reviewed: 10 / 1956

Pra-vious measuring of molecular attraction ocourring between two solid bodies
(plate and spherical 1ens) in air as & function of the interspace H between

them was made very aifficult by the viscosity of the air in the space between
them. The cause of this is discussed on the basis of the equaticn of motion of
the scale balance.

In spite of these difficulties a npumber of measurements was successfully carried
out with a gufficient degree of reproducibility. The influence exercised by con-
cussions was successfully reduced to a minimum by the erection of a device on an
amortizetion platfornm which, in turn, was placed upon & cement base. In order fo
agttain better gtabilization of the interspace H, & two-mirror system Wwas used.
For the radical simplification of measuring and jnoreasing its uccuracy, a de-
vice for the carrying out of measurements in the vacuum was constructed. At frow

10" to 1-3 mm Hg it was possible to reduce the time constant to fractions of a
gsecond :in spite of the fact that the damping necessary for the prevention of self-
oscillations wes conserved.

Measuring results are ontered into a diagram (abscissa - 1§ H, ordinate - 1g F)-
The reproducibility of measurings gseparated from one another by long periods
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(years) and carried out with different samples of quartz glass is oatisfactory.
By means of the theory of the molecular interaction of convex surfaces it is
possible, from the measured values of F(H), to compute the energy u(H) of the
attraction of the parallel surfaces separated by the interspace B according to
the formula u(H) = F(H)/2nR. Here R denotes the radius of the spherical sur-
face. The values of u determined in this manner are entered into a diagram as
functions of H. The values of u(H), which were found with the help of various
considerably curved lenses, are in good agreement, which confirms the molecular
nature of the effect under investigation. The values obtained for F and u are
about 20 times lower than those computed with the formula of LONDON, and they
also agres better with the theory developed by H.B.CASIMIR and D.POLDER (Physs
Rev. 713, 760 (1948)). However, an accurate comparison on the basis of this
theory is still not possible. .
E.M. LIFSIC, Dokl.Akad.Nauk, 97, 643 (1954)3 ibid. 100, 879 (1954), Zurn.eksp.
i teor.fis, 29, 94 (1955) developed a strict theory on the molecular inter-
action of macroscopic bodies. However, an exact comparison with this theory
necessitates full knowledge of the optic properties of the material in its ab-~
sorption domains. However, the character of the absorption of quartz permits an
approximated theoretical estimation of the forces of attraction. The valuea of
F(H) and u(H) computed by the LIFSIC method agree sufficiently well with
measuring results.
INSTITUTION: Institute for Physical Chemistry of the Academy of Science in

the USSR.
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5UBJECT USSR / PHYSICS CaRD 1 /2 FA - 1433
-AUTHOR DERJAGIN,B.V., KROTOVA,N.A., KARASEV,V.V.
TITLE The Influence exercised by Electric Phenomena on the lechanism of

the Destruction of Some Solids.
PERIODICAL  Dokl.Akad.Nauk, 109, fasc. 4, 728-T30 (1956)
Tssued: 10 / 1956 reviewed: 10 / 1956

At first som: previous works bearing on this subject are discussed. The authors
concentrate their attention on the occasion of these experiments on the destruc-
tion of mica and on the determination of the work of destruction as a function of
velocity. In this connection they assume that on the occasion of the destruction

of crystalline bodies (particularly mica) strong fields may occur in the inter-
space between the surfaces to be destroyed by the separation of the charges
arranged in mosaic form. In the course of previous experiments the authors dis-~
covered an emission of electrons on the occasion of the destruction of mica, gypsum,

and other crystals in a high vacuunm (10-4mm torr). N.A.KROTOV and V.V.KARASEV ob-
tained pictures on the occasion of a repetition of these experiments which dis-
tinctly show that the maximum of radiation occurs in the interspace tetween the
destroyed plates. Also the fission gsurfaces radiate electrons.

Also in this case it was possible by the employment of suitable methods to observe
the fine structure of the surfaces to be fissioned. In the case of a fission
parallel to the fission surfaces fraying was noticed in gypsum. On the basis of
their own praviously carried out work on adhesion the authors assumed that the
energy necessary to destroy mica must depend on velocity and that it also depends
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on other factors as e.g. pressure and nature of the gas (in which destruction
takes place). Experiments carried out in connection with the destruction of
mica were undertaken by means of an adhesiometer with a rotating disk. The
character of the adhesiograms differs with different pressures, and if pressure
is reduced the work of fissioning increases. In the case of the fissioning of
mica in an argon etmosphere the work function is less than in air, ard this is
the case at different pressures of the surrounding medium. Luminescence occurs
within the dcmain of rapid stripping. Also in the case of the stripping off of
films consisting of polymers from different carriers luminescence occurs in an
argon atmosphere within the domain of rapid stripping. The modification of the
work function under these conditions is based upon the influsnce exercised by
argon on the amount of the discharge potential on the occasion of the drawing
out of the coatings of the electric double layer.

It is interesting to compare the destruction of crystalline bodies with the
tearing of rubber and some fibrous substances of the type of cardboard, for
these substances show no traces whatever of electron emission when torn in a
vacuum, as tearing takes place along the film of the high polymer in the case
of not too large quantities of filling material,

INSTITUTION: Institute for Physical Chemistry of the Academy of Science in the
JSSR.
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Mbs Jour ¢ Referat Zhur - Khimiys, No 6, 1957, 18718

Author : &.V. peryagin.
Inst : Acu.d_en}f—oﬁf_mncee of USSR.

Title . Theory of Sol coagvlntion Poking into :apsideration
Spli.tting Pressure and. Mechtmical properties of Thin
Layers.
O=ig Pub ¢ Dokl. Al SSSR, 1956, 109, Yo 5, 9671-9T0
Abstract : A correction for the decreace of the mobiliby of parti-

cles at their draving together accompanied vy the squee-

zing out of the medium from the gpace petween particles

was introduced into the theory of coagulation of disper-
sed systen in presence of a.ctic-n-a.t-distance forces
arcad particles, which theory had been developed by N
Fuvs (2. Fayses 1934, 89, 736). It vos shown that this
correction does nob alter the order of the cocgulation
speed magnitude. In case that the medium yiscosity at

card 1/2 - 333 -
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FHASE I BOOK EXPLOITATIOR 609

. Deryagin, B. V., Zakhavayeva, N. K., Talayev, M. V., and Filippovskiy, V. V.
Opredeleniye udel'noy poverkhnostl poroshkoobraznykh tel po soprotivleniyu
- f11'tratsii razrezhennogo vozdukha (Dstermination of the Specific Surface of
Powders on the Basis of Filtration Resistance to Rarefied Air) Moscow, Izd-vo
Akademii nauk 8SSR, 1.957. 59 p. 4,000 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Imstitut fizicheskoy khimii.
Ed. of Publishing House: Shteynbok, G. Yu.; Tech. Ed.: Polesitskaya, 8. M.

PURPOSE: This pamphlet presents B. V. Deryagin's method of determining specific
surfuces of porous and powdered substances for use in various fields of
techriology. It is meant for research workers and for workers in
industrial. laboratories.

COVERAGE: The suthors describe Deryagin's method as a simplified and repid
method for the determination of specific surfaces of porous and powder-
ed substances. The method is based on the theory of filtration of
rarefied gases through porous media, taking into consideration the
Knudsen flow. Chapter one gives a detailed description of the determin-
ation of the external specific surface from the steady state flow of
rarefied air. The equation for the specific surface is:

Card 1/6

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

Determination of the Specific Surface of Powders (Cont. ) 609
24 2 r
- %o wWVEy —L_—. A
QVMRT A x

2 3
expressed in [Sol = cm/em;

2
where 8, = 2 wspecific surface (in cm per 1 e’ of the porous medium)

Q cuantity of moles of air flowing throughl ::m2 of a porous layer

A\x cm thick per second, with a pressure drop across the porous

medium A p dynes/cm2

8 = "porosity" equal the ratio of the pore volume to the total vol
of the medium .

M = mean molecular weight of air (29.3 g/moles)
R = universal gas constant ( in erg/mole. degr.)

T = absolute temperature, °K
Card 2/6

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

Determination of the Specific Surface of Powders (Cont.) 609

‘The apparatus (Fig. 1, 2) was constructed at the Institute of Physicai Chemistry,

AS USSR. It does not require a skilled operator. The determinations can be ac-

_ complished in 20 to 30 minutes with an accuracy of 2 to 5 percent. The average
porosity was accepted as 0.5. For certain powders, e.g., quartz, the specific sur-

face value can be related to the 0.5 poresity value after introduction of a cor-

rection into the formuila
- xtp 87
q D

X
as suggested by S. G. Shvartser. This empirical correction equals 1 for 5 = 0.5

§ = K& ‘Sz.- ) [Note: x missing in text]
° b, Ax 1-8 o

where K = constant of the apparatus

h = pressure drop across the sample (in cm)
D

h = flov-meter reading (in cm).

q
Table 7 glves & comparison of results obtained by means of the Deryagin method with
Card 3/ ¢
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Determination of the Specific Surface of Powders (Cont.) 609

‘results from several other methods used for the determination of specific surfaces
of carbon blacks (investigators: Tesner-Polyakove, Brunaver-Emmet-Teller, Harking-
Jure, Zuyev-Mikhaylov, Laboratory of Academician A. N. Frumkin , laboratory of Acade-
mician M. M. Dubinin).

Part IT describes the determination of the total specific surface of porous media
and powders based on the transient filtration of rarefied air (Knudsen flow). The
total surface includes surface areas of blind pores and channels. The equation

used 1is —
S, = 14 $ L 2RT
13 1-% 2 M

2
vhere Sl = specific surface in cm per 1 cxn3 of the porous medium

s = porosity, equal void volume/total volume

x = height of the sample (cm)
L = time lag (sec.)
M = molecular weight of the gas (g./moles)
R = universal gas constant (erg/mole.degr.)
T = absolute temperature, °K
and [8] = 1 .,
cm
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 Determination of the Specific Surface of Powders (Cont.) 609

The results obtained are in good agreement with results of the nitrogen-adsorption
method. Table 7 gives data obtained by means of various methods (transient flow of air,
Deryagin's steady ntate flow, nitrogen-adsorption method). Fig. 9 and 10 show the
apparatus used in the transient flow method. Appendix 1 contains detailed instruct-
ions and Appendix 2 has diagrams of details of Deryagin' apparatus. Deryagin's method
vermits the determinaticn of specific surfaces of fine and course diepersed materials y
and the difference between results obtained from the steady state and transient flows
gives the specific surface of blind pores and channels. There are 28 figures, 9
tables, and 18 references, 5 of which are English, 1 German, and 12 Soviet.

TABIE OF
CONTENTS :
Introduction 3
Part I. Method for the Measurement of the Specific Surface by Means of the
Steady Stafte Rarefied-gas Flow T
1. Apparstus and measuring methods 8
2. Selsction of the capillaries of the flow meter 16
Conditions of the experiment 18

3.
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A
_ Determination of the Specific Surface of Powders (Cont. ) 609
. 4. Calculation of the specific surface 21
5. Determination of the specific surface of coarse powders
6. Results 29
Part IT. Method for Determining the Total Specific Surface of Powders and
Porous Materials 32
1. Apparatus and measuring methods 33
2. Measurenent of pressure 37
3. Results of measurements 39
Conclusion 4
Bibliogrephy y2
Appendix 1 43
Appendix 2 ' 53
AVAITABIE: Iibrary of Congress
BK/fal
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DERYAGIN, B, V., PROKHOROV, P. 8., IZMATIOVA, B, V,

" Y
SInfluence of Adsorption Layers on the Growth of Condensation Nuclei in g
uper-Satwrated Atmosphere," paper to be presented at the 2nd International

Congress o Surface Activity, Internatio ;
London, 12 April 1057. s nal Union of Pure and Applied Chemistry,

Phys, Chem, Lab. of Surface Phenomena AS USSR
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"Electric Phenomena Accompanying the Formation of New Interfaces and Their Role
in Adhesion and Cohesion,* a paper to be presented at the 2nd International Congress
of Surface Activity, International Union of Pure and Applied Chemistry, London,

12 April 1957

Inst. Physical Chemistry, AS USSR
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DERYAGIN, F. V.

with Karesev, V. V., "Die Untersuchung der Viscoslitet von Flussigkeitsgrenz'
schischten nsch der "Wegblesmethode."

with fbrikosov, I. I., 'Die Messung der molekulen zyischen festen Koerpern
bel Grossen Abstenden."

with Izmeylov, G. I,, and FROKHGROV, P, S., "Moglichkeit der Oberlachen-
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papers delivered at the Intl. Cong..on Suffece Activity , London, 8-12 Aprl 1957.

Angewandte Chemie, No, 16, 1957.
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137-58-5-10610
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5. p 249 (USSR)

. i AUTHOR: Deryagin, B.V.
oS e

TITLE: A Ccntribution to the Theory of Friction (K teoril treniya)

PERIODICAL: V sb.: Razvitiye teorii treniya i izna shivaniya. Moscow.
AN SSSR, 1957, pp 15-26

ABSTRACT: An examination of the major stages in the development and
the present status of the theory of boundary friction (BF). BF 1s
defined as the extreme condition of friction (F) in which the rate
of slide becomes SO small that the effect of fluid-film viscosily
upon F may be ignored and the clearance becomes SO small that
the interaction between the surfaces of F and the layer of liquid
separating them where the clearance 1s smallest becomes the
decisive factor. The development of a quantitative theory of BF
e¢ncounters great difficulties, occasioned by the inadequacy of
our knowledge of the structures and properties of those poly-
molecaiar boundary films which lie within tne range of influence
of the solid surfaces. In order to understand the total concaten-
ation of phenomena accompanying BF, it is necessary in the
Card 1/2 first place to take into consideration the orientation of the
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137-58-5-10610

" A Contribution to the Theory of Friction

elongated active molecules that enter into the composition of lubricants in
polymolecular boundary strips at their interfaces with solid walls. It is shown
that further development of the mathematical theory of bounda ry friction re-
quires a development of the hydrodynamics of an anisotropic liquid. the prop-
erties of which differ along two mutually normal direciions as do the elastic
properties of analogous crystals. Bibliography. 21 references.

L.G.

1. Friction--Theory

Card 2/2
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80803
35000 50V/124-59-9-10352
Pranslation from: Referativnyy zhurnal, Mekhanika, 1959, Nr 9, p 113 (USSR)
AUTHORS: Viasenko, G.Ya., Dery in, B.V., Kudravtseva, N.M., Prokhorov,
P.S., Storozhilova, K.i., Trirakor, V.V,
N4
TITLE: Flow Methods for Investigating Atmospheric Aerosols

PERIODICAL: V sb.: Issled. oblakov, osadkov 1 grozovogo elektrichestva,
Leningrad, Gidrometeoizdat, 1957, PP 185 - 188

ABSTRACT: Not only the number of particles within the volume unit, but
also their dimension distribution can be determined by the
ultramicroscople flow investigation method. For this purpose,
an optical discriminator {photometric wedge), making it possible
to obtain the particle-brightness distribution, was mounted into
the target 1lluminating device of an ultramicroscope. A new
wedge-graduation method is described; the graduation curves of
the dependence of particle dimensions on the wedge pesition can
be obtained quickly, when applying the method mentioned. The
authors report on the flow method applied to the study of the

card 1/2 atmospheric condensation nuclei. For this purpose, a simple [>/
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80803

S0V/124-59-9-10352
Flow Methods for Investigating Atmospheric Aerosols

accessory device is developed for "revealing" the condensation ruclei 20n-
taining in the atmosphere, This accessory device consists of an atr-
moistening chamber and a cooling channel, in which vapor condensation on
the cendensatiion nuclei proceeds. The condensation nuclei, enlarged in

this way, are carried away by the air current, arrive at the cell of the
ultramicroscope, ard can be recorded by the observer, The optimum opera-
tion conditions of the device were determined experimentally. By the ultra-
microscopic flow method, the automation of registering aerosol particles or
"revealed” condensation nuclei can be brought about. The design of an auto-
matic counter developed for this purpose 'is presented. This zounter sarpiass
out. the registration of aerosol particles of high numerical concentirations
without failing,

S V. Severin

Card 2/2 ‘)(

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

124-58-9-10057
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 9, p 88 (USSR)

AUTHORS: Batova, G. A. ,Sgelyw, Leonov, L.F., Nikol'skiy, A.P.,
Prokhorov, P. S,

TITLE: Diffusion Hygrometers (Diffuzionnyye gigrometry)

PERIODICAL; V sb.: Issled. oblakov, osadkov i grozovogo elektrichestva.
Leningrad, Gidrometeoizdat, 1957, pp 189-191

ABSTRACT: Bibliographic entry

1. Hygrometers--Equipment 2. Diffusion

Card 1/1
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Abs Jour : Ref Zhur - Fizika, No 1, 1958, 852

Author : ,D:ry’ig;g,‘ BY.—

'%‘lil.z:e an the Applicability of ihe Birmomial Law Friction to the
Friction of Rubber.

Orig Pub : Kolloid. zh., 1957, o 3, 398

Abstract : No abstract.
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Apparatus for determining the filtration
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DERYAGIN, B,V.: .
+ D.7.1 LAKHAVAYEVA, N.N.; TALAYEV, M.V.; PILIPFOVSKIY, 7.y,
Mathods and apparatus for measuring the specific surface (or

dispersity) of porous bodies and dispersed mgterials by the

filtration rat
131-139 157, ® of rarefied air. Trudy Inst. fic. khim. mo.&:
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On the influence of thermophoresis on the coagulation
! cloud drops. (Cont.)

paper is theoretical, The thermcphoresis force between two
particles 1is expressed by eq.(16), p.70c. It is concluded
that the radiometric force does not have any appreciablg
influence on the coagulation of the electrically charge
particles. The thermophoretic repulsion force caused by the
radiation of the Sun can prevent coagulation of cloud
droplets even in the case of very low charges.

There are 1 table and 5 references, 2 of which are Slavic.

SUBMITTED: February 23, 1955.

ASSOCIATION: Institute of Physical Chemistry, Ac.Sc., U.5.5.R.
(Akademiya Nauk SSSR Institut Fizicheskoy Khimii).
AVATLABLE: Library of Congress
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..mespomﬁnxwfos!ommknwns caled. as § = iy + ,
u.p,)/pp(m = aptd; vapor pressure at i ag;mg
{emp. When Nn crystsl {pbinined by vapaization ¢
v¢lrops of il NaCl solns. )vra-e jotroduced in the dry stream,
the S was preater {0.84 to 143}, the smaller was tie apés'm

£ 0 230 When [ as
mdius of thie erystals (8.1 1o 8 th v im& s

:Eif'%‘ioflinigew%'fgﬁﬁ ang is?{-ﬁjé.(())li Lu‘;reécd
5. A Sit h poTT : Ry j: am

ted 1o 12)-732° beiu.-e the expts;. hcanng ]
msw::v ?:::feld The chem. or therma! triatinens of ! j
{he condeniation nuckd ci;mmgt,s the sccommedation coefl, o1
them, j A L J. Bbermag....
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; ﬁ,a @3 A8 -O00T0 ) of . AT
o Ju~The app.! 1§ consirtcted for moijture detn. in a
_Ens?Py neasuring L defvection diffusion thiough a pornus
menibrace witha iphm diam, considerably larger than the
wenn fres path of ifry &3r and steam izels. A chamber
. with. some hygroseeipicibubstance (LiCl er CoCls) was tightly
ST covered witha plate of imateria® contg, fine pores (compressed
S grazhite, porcelain, uite.) and placed in the moist nir. The
: . pressure inside the cliamber decreased oving to the ob-

: sorphion of water wir bt and some moist gas diffused through
the membrase. Tkt partial pressure difference of dry gas
insitle and outside the thamber was a function of the water
vapir pressure in thhe miolst gas, and the codfl. of proportions
slity between the tatal and partial pressures at the two sides
of the membrane ifepended on' the diffusio:| coefi, and the
visoosity-of the gas'niiit.  The app, built is fully illustrated
and described. - The: ttime between LiCl shacges (40 g.)
depinds on conditidas iand may be several weeks at 8 temp. |
ol 31)*, and only 10-12 daya st 85°, Hin thy gas may jutro- |
ducy errogs. - The apip, was used for moisture regtilation in ’ 1
blast-furndce air, und was found to ofer ndvantages over
-other instruments, ¢ W. M, Stemberg
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KARASEV,V.V., JAKHAVATEVA,N.N.,  PA - 3563

AUTHOR: DERYAGIN,B.V.,
: LAMBE“ » l ‘PI
TITLE: Mechanism of Boundary Lubrication and Boundary Lubrication Layer
Properties. (Mekhanizn granichnoy smazki i svoystve granichnogo
smagochnogo eloys, Baseian)
6 - 1086 (U.S5.S.R.)

PERIODICAL:  Zhurnal Tekhn- Fiz., 1957, Vol 27, Br 5, PP 107

ABSTRACT ¢ T, ere are two different opinions concerning this problem: that of
close and that of remote effect. The former is expressed by Bowden
(The Fpiotion and Lubrication of Solids, oxford, II. ed., 1954)

the latter bY the authors of this paper. The 1atter opinion is
baged on numerous theoretical and experimental jnvestigations

ding to entirely nev methods. 1t says that the

influence exercised by the solid wall ig continued into the interior

of the liquid which in the depth of many molecular layers contains
polar molecules, and in this way causes a change of the properties
of these layers compared to those of the space phase. Tpis exercises

a considerable influence on the boundary jubrication. A gshort sur-

vey of all those facts is given on the basis of which the difference

of opinion mentioned above must be decided in favor of the opinion

Direct neasurements of the viscosity in

ids, oils, and polymers according

boundary layers of organic ligu
nowed clearly that in

Card 1/2 to the latest and greatly improved methods 8
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ASSOCIATION:
PRESENTED BY:

SUBMITTED:
AVAILABLE:
Card 2/2

PA - 3563
Mechenism of Boundary Lybrication and Boundary L,brication
Layer Properties.

boundary layers with a thickness of up to 0,1/ viscosity has e
value that differs greatly from the space valus. These results
show that Bowden's opinion is wrong. In order to explain the static
friction of solid surfaces separated by a boundary-polymolecular
layer, the equation for static friction F is written down according
to the two-term friction law: .
F-/»\(N+Spo)- /L‘_N'PSO (ga{L\po)

is the "true" friction coefficient, N - stress, 8 the surface

of the true and molecular contact, and P, - the constant of the

pressure difference which measures the molecular force of attraction
acting upon the surface unit of the true and molecular contact.
Bowden explains frictional phenomena only with the help of the
second term of this formula, and this is his mistake, for it is

just the second term that explains the existence of static friction
and confirms Amanzon's law of friction. ("ith 12 illustrations and
14 Syavic references)

Ipstitute for Physical Chemistry, M,scow

1.11.1956

Library of Congress
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AUTHOR: KOTOVA,L.I., DERYAGIN,B.V. 57-6-17/36
TITLE: Theory of Cylinder Rolling on a Surface covered with a Plastic

Lubricant. (Teoriys kacheniya tsilindra po poversznnosti,
pokrytoy sloyem plastichnoy smezki, Russian
PERIODICAL: Zhurnal Tekhn.Msz. 1957, Vol 27, Nr 6, pp 1261-1271 (U.S.S.R.)

ABSTRACT: Formulae are derived for the determination of the pressure of the
lubricent layer, the oarrying strength of the lubrication layer
and the power which is used for overcoming friotion in the
lubricating layer, i,e. for the case of a constant extsrior
shearing strain. A formula is determined for the pressure dis-
tribution in the lubiicating layer for that ocase in which the
shearing strain depends exponentially on pressure, It is shomn
that in this case thore exists an utmost minimm thickness of
the lubricating layer in the gap between the oylinder and the
rolling surface. (With 10 Illustrations and 41 Slavic Reference).

ASSOCIATION: Not given

PRESINTED BY:

SUBMITTED: 11.1.1957
AVATLABLE; Library of Congress
Card 1/1

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

"AUTHORS Deryagin, B.Y., Bakanov, 8.P. 57-9-18/40

TITLE The Theory of Gas Flow in a Porous Body in the Vicinity
. of Knudesen's Region.
(Teoriya techeniya gasa v poristom tele v okolo-
knudsenovskoy oblasti.)

PERIODICAL zhurnal Tekhn. Pia., 1957, Yol.2T, Nr 9, pp.2056-2070
(ussR)
ABSTRACT A highly porous body oan, in the case of the lack of any

porous structure and any regularity with respect to the
arrangement of partiocles, be looked upon as a system of
chaotically distributed spheres which are rigidly fixed
in space. For a gas flow through such a system the
method for the determination of the coefficient of the
reciprocal diffusion of two gases, which was developed
by $.Chapman and I.G. Cowling (The Mathematical Theory
of Non-Uniform Gases, Cambridge, 1939) can be applied,
in whioch case the spherioal syatem ig considered to be
a gas with moleoules of infinitely large masa. A formula
for the gas filtration coeffioient through the porous
body is derived. It is shown that, with anyapproximation
with the exception of that to sero, the filtration co-
CARD 1/3 efficient decreases with rising pressure. In oonsideration

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

]

57-9-18/40
The Theory of Gas Flow in a Porous Body in the Vioinity of Knudsen 's
Region.

of the fact that the filtration coefficient at high
pressure increases with rising pressure acoording to
Poiseuille's law, a ourve with a minimum is obtained.

In this way it appears possible to explain the minimum
in the gas-oonsumption-pressure ourve in the case of

the experiments ocarried out by knudsen and W.Gaede (Ann.
d.Pnsve., 41, 289, 1913) (M.Knudeen, Ann.d.Phys. 28, 75,
1909) The ocurves for the filtration ocoeffioients obtained
here differ only little within the domain concerned from
those obtained on the basis of a puch less accurate but
physioally clearer considerations. The results obtained
here are applicable in the case of the oondition,

—-a—?— << 8 , where 5 denotes the porosity
Ae 1 - &

coeffioient, )\o - the average length of path of the
CARD 2/3
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_ 57-9-18/40
The Theory of Gas Flow in a Porous Body in the Vicinity of Knudsen's
Region.

molecules between collisions with the wall, A - the

length of path of the gas molecules. €

There are 2 figures and 3 8lavio references.
ASSOCIATION: Institute for Physioal Chemigtry AN USSR,

Moscow.

(Institut fisicheskoy khimii AN SS8R, Moskva.)
SUBMITTED: March 15, 1957.
AVAILABLE: Library of Congress.
CARD 3/3
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JERYAGIN, B.Y.

e R ST T T

Detarinntion »f the structural characteristica and the spocific

surfnce of oorous cubstances using the desorption isother:. Zaur,
£iz.hin, 31 n0.0:516-513 F '57, {MIRL 10:9)
1. AR S85R, Inzgtitut fisicheskoy khimii.

(Porasityy  (Desorntion)
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/?% id BERWEEYN EVAPORATING OR GROWING DROFS.
2.5, Dusin 2rd Ly Deryagin.
3 Conh ixad, NauE TSI VOL 118, Mo, 3, 407-32 {395%). In RusBian.
Dead. Alag, Nk

In a previous paper {Deryagls snd Dukhin,
STSR, Yol 108, ¥o., %, B3}, 19%1) tha authora evaluated ihe forees of
straction oF 7o ylsion acling Ineween the ing drogletfr botworn
arop 20d 3 cortimudud figuid sarinee and ailecting tonsiderably the

Vion of the drepa la relatica b ihe medlum, In tho Ml appsax-
naliep, howsver, the {orcgs <of dullusion wore {zund 4o 0B COMPLR-
sxved by the elfnct of Stefan's To3. Jp tha presant pap? the asihors

wdsee e facter of heat trawl hich, 3% 2 TuiR, Lsturbas nls
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capillary condensed

as - ods - dF. In this equation,
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Form of the Equation of the
Porous Bodies ID Its Lpplication 4o the

telakh ¥ primenenil k opredeleniyu ikh
gorptsii 3 sorbtsii 4 obratno -Russian
Dokledy Akademii Nauk, 1957, Yol 113, N& 4 PP 842-845 50.5.5.11.)

by ‘an jsothermal reversible aistillstd

energy 9Us for the free energy U jtself
putation, W€ f£inally obtain the following equationst Qﬁw—gb)
/b‘ndydaﬂt&nd for the chemical

DERYAGIR B.V.y COrrespondiné Member of the Academy

20434 61

Capillary Condeneation in
Determination of the Struc-
the Adsorption and Sorption, and

(Korrektnya forme uravnenlys kxapillysrnoy kondensatsii v poristykh
gtruktury po igzoterman ad-

1957

Reviewed 1

The paper under reviev derives the above equation. It can be rigid-
1y applied when it is possible %o neglect the jnfluence of the cur-
vature of the pore walls upon the adsorption equilibri . The author
investigates jn his peper the equilibT

on into the 1iquid phase with
is 1nvestigated. pifferent equations are writ-
ten down, namely: fog the changeé ijn the volume whi
phase, for the corresponding increase in the free
After geveral steps of com-

£i1led bY the
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. The Correct Form of the Equation of the Capillary Con- 20-4‘-34:/61

densation in Porous Bodies In Its Application to the Determination
of the Structure from the Isothermal Lines of the Adsorption and

Sorption, and Vice Versa.

potential of the vapor at the pressures p and p_ respectively; W
denotes the absorption in moles; e andcostand for the free energy

of the unit of area of the separation area of the absorbent and the
ligquid phase, and of the absorbent and the vapor with the pressure p,
respectivelyjo denotes the surface tension of the liguid at its boun-
dary with the vapor; 8 stands for the total area of the meniscuses in
the state under consideration, and s, denotes the same at p=poj F is

‘the surplus ofthe in the volume contained fr

ee energy of the capilla-

ry condensed liquid as compared to the spatial phase. Then this equa-
tion is discussed and possibilities to simplify it are indicated. The
author of the paper under review usea this equation for t he solution of
the following problemsi (1) Determination of the isothermal line of
the absorption of vapore by & porous body with given structure charac-
teristic; (2) Determination of the astructural characteristic of a po-
rous body; (3) Determimstion ofthe width of the pores from the absorp-
+ion isothermal line at a porous body with xnown structurej (4)
Determination of the isothermal line of the adsorption from the ob-
servations of the absorption at the existence of capillary conden-
sation in a porous body with known structure.

Card 2/}\ “ (2 reproductiones).
| Ood. losa . Clor’ | 5S (/S5
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20-1-34/ 54
AUTHOR: Dukhin, S.S5. Deryasziy V., Correponding Member of the
Academ& of Scieﬁﬁéﬂlsttgé-gﬁsﬁ)
TITLE: A Theory of the Interaction Force Between Drops at Rest at

Any Distance at Psychrometric Tempe reture :
(Peoriys silovogo vaaimodeystviya pokoyashchikhsya kapel' na
lyubom rasstoyanii pri psikhrometricheskoy temperature

PERIODICAL: ?ckla%y Akadenii Nauk SSSR, 1957, Vol. 113, Nr 1, pp. 126 - 129
USSR

ABSTRACT: The present work treats this interaction for the stationary
and adisbatic course of the phase transition with regard to
members small of first and second order in relation to

A=9'/or & 1. ¢ ' and " pre the partial densities of
the vapour and the air. With using the pimilarity of the heat-
transfer- and diffusion processes we oan easily show that in
the case of an adiasbatic course of the phase transition, that
ig to say in the case of lacking heat sources and heat trans-
fer in drops, the tem perature along the surface of the drop doces
not change and is equal to the paychrometric temperature. This
causes an interesting characteristic of interaction and makes

card 1/2 casier its investigation.
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A Treory of the Interaction Force Between Drops at Rest

Psychrometric Temperature

First the equations and boundary

at Any Distance at

conditions for the field of
velocities and diffusion current on the occas

ion of phase trans-

jtion at the surfaces of spherical particles (drops) 1 and 2

with the-radii R and
flow (Re & 1) of the

R, are put down.
viScous medium is,

The Stefan's linear
agtrange to say, a Po-

tential flow which makes easier the calculation of diffusion
forces. After this a transformati on of the equation for this

potential ig discussed. A formula is
exercised on drop 2 by drop
in first approximation end
equal to z8ro. This coincides

distances in first
equal to zero. The
ween the diffusion
action. In the end
at great distances ootained from Coulombd'
There is no figure but the
January 29, 1957

Library of Congress

approximation as also

SUBHMITTED:
AVAILABLE:

Nawa 212

deduced for the force

1. The interaction of the drops
with Re € 1 is at all distances
excellently with the result of
the direct calculation of the interaction

of drops at great
this interaction is

authors find here an important analogy bet-
interaction and the elec
the formula for the int

trostatic inter-
eraction of drops

g law is mentioned.

re are 4 Slavic references.
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20-2-19/62
AUTHORS: Deryagin, B.V., Corresponding Member AN USSR, and Bakanov, S.P.
TiiLEs The Theory of the Flow of Gag in a Porous Body Near Knudsen's

Domain. The Pseudomolecular Flow (Teoriya techeniya gaza Vv pori-
stom tele Vv okoloknudsenovskoy dblesti. Psevdomolekulyarnyy potok)

PERIODICAL: Doklagy Axademii Nauk SSSR, 1957, Vol. 115, Nr 2, pp. 267 - 270
(USSR

ABSTRACT: Two types of the flow of a gas in a porous body (or in individual
capillaries) are knownt the molecular flow and the viscous flow.

In the case of the molacular flow the relation & = (number of the
collision of the molecules among each other / number of the colli~-
gions onto the walls of the pores) is small. In the case of the
viscous flow applies & > 1 and then a velocity distribution de-
velops in the pores. According to the general opinion the molecular
flow with increasing gas pressure p and consequently also with
jncreasing ol gradually changes into the viscous flow, where the
gas current Q monotonously (in the first approximation linearly)
increases. This scheme is contradicted by the tests with round and

Card 1/3 especially with glit-shaped capillaries where a minimum of the de-
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20-2-19/62

-

The Theory of the Flow of Gas in a Porous Body Near Knudsen's Domain. The Paau~
domolecular Flow

pendence Q = Q(p) was noticed. The teoretical explanation of
this minimum failed. In the case of the highly-porous bodies for
which 1 - 04 1 applies ( 0 - porosity) the body is characterized
by two essentially different bodiess by the average inside width
of the pores A _ and by the avergae dimension D of the particles.
In this connectiSn apply A _ = 4V/S, and D = 4VO/S, and S - sig-
nifies ths surface of the waile, YV - the volume 0f the particles
and V_ - the volume of the pores. Further 7\,0 = 8D0/(1-6) is
found. Apparently o is valid, where }\. signifies
the ordinary renge of the ggs nolBcules at a given presgure. In
the case of 1 = 04 1 there exists a domain of the gas pressure
in which the two conditions A KA (> 1)anddL A
simultaneously apply. The authoraginvestig'ate the flow of the gas g
in the domain. The calculation is followed step by step. The si-
milarity of the filtration coefficients found on this occasion for
Kundsen's and for the pseudomolecular flow is a very unexpected
and important result due to the essentially different mechanisms
of this flow. There are 1 figure, 8 references, 3 of which are
Card 2/3 Slavic.
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20-2-19/62

The Teory of the Flow of Gas in a Porous Body Near Knudsen's Domain. The Pseu~
. domolecular Flow

ASSOCIATION: Institute for Physical Chemistry AN USSR
(Institut fizicheskoy khimii Akademii nauk SSSR)

SUBMITTED: March 1, 1957
AVAILABLE: Litrary of Congress »
Card 3/3
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AUTHORS : _Deryagin, B. V., Correspoﬁding Member of the AL USSR,
! ' Bakanov, S. P.,

TITLEs The Theory of the Motion of Small Aerosol Particles in a Diffu-
' sion Field (Teoriya dvizheniya malykh aerozol'nykh chastits v
pole diffuzii)

PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 6, pp. 959-962 (USSR)

ABSTRACT: The problem arises whether a creeping and a "phoresis" exist which
are caused by the concentration gradient. This would have to be
taken into consideration in the construction of a theory for the
behavior of aerosol particles in diffusion fields. But the strict
gaskiretic calculation of such a "diffusion phoresis™ is compli-
oated by the fact that the distribution of the velocities of the
gas molecules in a layer of the thickness depends onthe partic-
le's distance from the surface. 3But the problem is reduced in the
case ¢f T&A 1, Vo when the distribution of the velocities of wo~
lecules impinging upon the surface of the particle is not dis-
turbed by the existence of the particle. In this connection),1,ﬂfg
signify the lengths of path of the molecules. The authors here ex-
amine a mixture of the gases with the¢ moles mq and mp at small gra-
dients of the partial concentrations n4q and np. In this connec-

Card 1/3 tion still applies grad(nq+np) = grad p/XT = 0. The kinetic equa-
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20-6-10/47
The Theory of the Motion of Small Aerosol Particles in a Diffusion

Field.
tions and an ansatz for their solution are given. The unknown

! functions are developed in geriea. The course of the calculation
(by the method of successive approximation is followed step for
step. The problem of the uetermination of the distribution functiors
is in any approximation reduced to the calculation of certain
inegrals. The distiribution functions found here in first approx-
jmetion described the field of the mutual diffusion of two gases.
An aerosol particle in the diffusion field beside the Brownian
motion also has an ordered velocity at which the nomentum trans-
ferred upon the particle due to the molecule collisions is equal
to zero. The authors here jnvestigate small values of grad ny and
disregard the terms proportional to u2 and u grad ny. The numerical
calculation for the mixture air-water vapor (p=1 atm, Tu2930K)yields
the velocities (with regard to the wall)u'-1,47.1o-2/1 (cm/sec),
where 1 signifies that distance in centimeters on which the relati-
ve moistness decreases from loo% to zero.Finally something is said
on a phenomenon in a highly porous body in which the pseudomolecu-
lar type. of the current is possible.lhere are 4 references, 3 of

which are Slavic.
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DERYAGIN, B. V. snd METZIK, M. S.

"The Effect of the Electric Forces in the Process of Splitting of Mica,"

paper presented at the Conf. on Mechanical Properties of Non-Metallic Solids,
Leningrad, USSR, 19-26 May 58.
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The Mezhdunarodnyy soyuz chistoy i prikladnoy fiziki i
Akademiya nauk SSSR (International Society of Pure and
Applied Physics and the AS USSR) held a conference from
May 19th to 24th. A.F.Ioffe, Member, Academy of Sciences, USSR,
made the opening-speech. Further reports were delivered by:
S.N.Zhukov en the influence of time and temperature on the
strength of a great variety of materials.

B.V.Deryagin, M.S.Metsik on the part played by electric
—energies at the cleaving process of mica.

A.V.Stepanov on the destruction modes of crystals.
R.I1.Garber, I.A.Gindin, L.M.Polyakov on the characterization

of plastic deformations by means of the micro-fissures
occurring.
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